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By definition, an encyclopedia is “a comprehensive
reference work containing articles on a wide range of
subjects or on numerous aspects of a particular field.”
This first volume of Elsevier’s The Encyclopedia of Mass
Spectrometry: Theory and Ion Chemistry more than meets
that definition. This book consists of 13 multi-article
chapters with each article separately authored, a For-
ward by the Editors-In-Chief, a Preface by the Volume
Editor, an 8-page list of 90 contributors, and a 68-page
3-column-per-page index. There are 91 articles in the 13
chapters with 3 articles each in the smallest chapters
(“Mobilities” — Chapter 7; “Biopolymers” — Chapter
13) and 15 articles in the largest chapter (“Thermochem-
istry (Methods)” — Chapter 5). A list of the articles
along with their authors is provided at the end of this
review. The Index is definitely of the caliber that should
characterize an encyclopedia and is an example of the
detail to which the publishers have gone to make this
book a useable reference. The index’s description and
explanations of its function found on the first page of
the index is invaluable to the book as a comprehensive
reference.
There has not been a comprehensive work on the
theory of mass spectrometry instrumentation and ion
chemistry since that of G. P. Barnard (Modern Mass
Spectrometry; The Institute of Physics: London, 1953);
i.e., it is curious that the Barnard book and this volume
of Elsevier’s Encyclopedia of Mass Spectrometry are ex-
actly half a century apart. Many other fine reference
works have been written in this span of 50 years, but
they all covered much broader topics as the field of
mass spectrometry grew at a more than exponential rate
or had narrower focuses such as those presented in
individual articles in this volume. The theory of the
control of motion of gas-phase ions in a vacuum and the
chemistry of those ions by themselves or in interactions
with other matter had to be pulled from multiple
references in many different journals, proceedings of
meetings, and a few books dedicated to these fields.
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(J Am Soc Mass Spectrom 2004, 15, 762–767)This was a daunting task and made preparation of a
course of study of these topics formidable. There was no
one place to go to get a good understanding of the
“what was happening inside the mass spectrometer.”
This book definitely fills that void.
The 2 chapters on the theory of ion chemistry (Chap-
ters 1 and 2) with their 9 articles and 400 citations
provide an excellent foundation for a graduate-level
course on the subject or a neophyte-researcher’s begin-
ning quest into the field. Courses on the interpretation
of mass spectra of organic ions should require the
reading of Chapters 9 and 10, “Organic Ion Chemistry
(Positive) and Organic Ion Chemistry (Negative),” re-
spectively, with their 15 articles. These chapters give the
foundation to the understanding as to why ions frag-
ment in the ways they do and provide the tools for
fragmentation prediction. The six articles in Chapter 6,
“Collisional Activation and Dissociation,” will also be
of value to those trying to get an understanding of the
fragmentation process that takes place in MS/MS.
Chapter 8, “Neutralization, Charge Reversal,” will
also be of interest with respect to an understanding of
the chemistry of organics; however, this will be more
esoteric than the subjects usually covered in interpreta-
tion courses. Chapter 11 “Solvation and Clusters”
brings about a preliminary understanding of one of the
complexities seen in atmospheric pressure ionization of
analytes in the condensed phase. Again, this is a topic
which until now has not had a single point source for
information. Data had to be extracted from the litera-
ture in an arduous process. The citations in the articles
in this chapter will act as a guide to more detailed
studies of these topics. Long a subject not well ad-
dressed in the traditional mass spectrometry books, ion
spectroscopy is covered in enough detail in the 11
articles of Chapter 4 with this name to provide a clear
understanding of the fundamentals as well as to the
values of these types of studies. The same can also be
said for the thermochemistry chapter (Chapter 5). The
instrumentation chapter (Chapter 3) also takes a differ-
ent approach from the traditional mass spectrometry
text in that, as pointed out in the Preface, research
instruments that do not fall into the category of those
usually found in the analytical laboratory are discussed.
Some instrument types familiar to the applications
analytical chemist such as the ion cyclotron resonance,
quadrupole ion trap, and time-of-flight instruments are
discussed in this chapter with respect to their opera-
tional theory in the vein of their use as tools to study ion
physics. Fitting nicely with the instrumentation chapter
is a series of articles on ion mobilities (Chapter 7). These
three articles give a picture of the theory of ion mobil-
ities and how they can be applied to the applications of
structure elucidation.r Inc.
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“Inorganic Chemistry,” and Chapter 13, “Biopoly-
mers”) are both important and bracket the breath of the
technology covered in this book. The five articles in the
inorganic chapter cover some of the more obscure areas
of inorganic mass spectrometry theory that are often
ignored, but provide a wealth of information about
gas-phase ion behavior. Two of the articles in the
biopolymer section, “H/D Exchange Reactions of Bio-
logical Molecules in the Gas Phase” and “Ion–Ion
Reactions,” provide an understanding of some of the
phenomena that allow for the understanding of the
behavior of large ions that are now becoming ubiqui-
tous in mass spectrometry.
In the Volume Preface, Peter Armentrout acknowl-
edges that the volume is not as complete as he desired
due to problems in getting articles from some who
committed but, in the end, did not fulfill their commit-
ment. Having undertaken a similar endeavor, I am
quite aware of these difficulties. Also in the Preface,
Armentrout expresses appreciation to the authors of the
various articles for tolerating his “editorial prefer-
ences.” This insistence on these preferences and Armen-
trout’s careful editing is evident in the consistent style
that is throughout all the articles. Although not a
requirement of the editors-in-chief or the publisher, the
volume editor did use the review process for various
articles to assure the highest quality and the most
accurate information. As this volume is used by a
researcher, the added burden of switching styles and
nomenclature will be avoided as the sometimes very
esoteric topics are detailed. Although not listed in the
usual fashion, Armentrout points out in the Preface the
editorial board who helped shape this volume: Tom
Bear, Jack Beauchamp, and Veronica Bierbaum. Such a
quartet could only assemble as comprehensive a collec-
tion of topics as this volume.
Of the over 3,900 citations in the book, only a handful
of the cited journal articles (probably less than 10) do
not have the article’s title. This is probably a first for a
book on the fundamentals of mass spectrometry. The
book is filled with high-quality illustrations that have
clear legends, which adds to the clarity of the text.
Many of these illustrations are original rather than
recycling material that has been seen many times be-
fore. The articles have section headings that make for
ease of jumping around for overview purposes or
reclassification of specific areas. The two-column for-
mat with a head-to-tail style for the articles makes for
easy reading.
The only real shortcoming I found for this volume
was a lack of “suggested further reading” references.
The only article to include such a listing was the “TOF
and RTOF” article in Chapter 3, “Instrumentation.”
Many encyclopedic articles are written totally without
references with only a list of “suggested further read-
ings” at the end. I prefer the use of citations to support
the various aspects of the article as is done with this
book; but feel that to serve as a true reference, the usershould be provided with other, perhaps more detailed,
seminal sources.
One other possible shortcoming of this volume is the
lack of an introductory article or preface for each
chapter. Unlike most encyclopedias, this book does not
have the articles arranged in alphabetical order by
subject. The articles are logically grouped into chapters.
However, each chapter begins with the first article in
that chapter without any explanation of the chapter. An
article that tied the articles in the chapter together
would have been nice; but, on the other hand, that
would make this more like a reference or text book and
less like an encyclopedia.
Because my current interest is in the teaching of mass
spectrometry, I have emphasized these aspects of the
outstanding volume. However, this book will also have
appeal to and be used by practitioners, who far out-
number those who will employ it as a teaching aid,
wanting to understand ion chemistry, instrument de-
sign, and the overall functions of mass spectrometry.
This collection of articles will be timeless. It will save
countless hours of searching through many references
to accumulate the knowledge that is contained in this
comprehensive volume. Even before I completed this
review, I found material that I used in the course that I
taught in the Fall of 2003. This book has made my
preparations much easier and allowed my students to
spend more time in learning and less time digging
through the literature. The production quality is the
highest that I have seen in a long time. This is very
important due to the heavy handling by numerous
students and researchers who will be using this book
over the years. And it will be in use for many years for
other than just historical reference because much of the
information involves well-defined physics that will not
change. One final comment is with regard to the price of
this volume. I am often very critical of the price of books
today; however, at an average price of $4.95 per article,
The Encyclopedia of Mass Spectrometry, Volume 1: Theory
and Ion Chemistry, Peter B. Armentrout, Editor, is an
excellent value. This book will serve research libraries
for many years to come and will provide a foundation
for the learning of mass spectrometry theory and ion
chemistry for countless students. This book will also
make a proper parting gift for the students who have
distinguished themselves in university laboratories
dedicated to the study of the chemistry and physics of
mass spectrometry.
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